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(54) DISPLAY PANEL AND DISPLAY APPARATUS

(57) A display panel (20) and a display device (10)
are disclosed. The display panel (20) includes a first sub-
strate (201), a second substrate (202), and a spacer
(203). The first substrate (201) includes a substrate
(210), a signal line (221), a planarization layer (230), and
an electrode layer (250). The electrode layer (250) in-
cludes at least a trunk (251) and a plurality of branches
(252). The plurality of branches (252) are disposed at
intervals and connected to the trunk (251). A groove (231)
is defined in the planarization layer (230) in a region ad-
jacent to the spacer (203), and the portion of the electrode
layer (250) in the region adjacent to the spacer (203) is
embedded in the groove (231). In the present application,
the portion of electrode layer (250) at the position adja-
cent to the signal line (220) is arranged in the groove
(231) by the above method, so as to avoid the driving
abnormality caused by the pressure fracture of the elec-
trode layer (250) when the spacer (203) slides, thereby
improving the stability of the display panel (20).
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Description

[0001] This application claims the priority and benefit
of Chinese patent application number
CN202111653750.5 entitled "Display Panel and Display
Device" filed with the China National Intellectual Property
Administration on December 30, 2021, the entire con-
tents of which are hereby incorporated by reference.

TECHNICAL FIELD

[0002] This invention relates to the field of display tech-
nology, and more particularly relates to a display panel
and a display device.

BACKGROUND

[0003] An existing liquid crystal display panel is usually
composed of an array substrate, a color filter substrate,
and a liquid crystal layer sandwiched between the array
substrate and the color filter substrate. The array sub-
strate is also provided with circuit wiring for controlling
the rotation of the liquid crystal, such as a pixel electrode.
The pixel electrode is located in the display region and
usually made of a transparent conductive indium tin oxide
(ITO) material. It has the advantage of high transmit-
tance, but it is brittle and prone to cracks under the action
of external forces. A spacer is also arranged between
the array substrate and the color filter to maintain a stable
cell thickness between the two substrates. Under normal
circumstances, the spacer will not be in contact with the
pixel electrode. However, under the action of an external
force, the spacer will slide. Then it invades the edge of
the display area, and will contact the pixel electrode,
which will cause compressive stress to the pixel elec-
trode, causing fracture, making the display panel drive
abnormally, causing display failure, causing customer
damage, and affecting the company’s reputation.
[0004] Therefore, it is an urgent problem to be solved
to prevent the pixel electrode from being broken under
pressure due to the sliding of the spacer, resulting in ab-
normal driving and display failure.

SUMMARY

[0005] In view of the above, it is therefore a purpose
of the present invention to provide a display panel and a
display device, whereby by arranging the electrode layer
adjacent to the scanning line or the data line in a groove,
the driving abnormality caused by the pressure fracture
of the electrode layer when the spacer slides is avoided,
and the stability of the display panel is improved.
[0006] The present invention discloses a display panel.
The display panel includes a first substrate, a second
substrate and a spacer. The first substrate and the sec-
ond substrate are aligned and bonded together to form
a cell. The spacer is located between the first substrate
and the second substrate. The first substrate includes a

substrate, a signal line, a planarization layer and an elec-
trode layer. The signal line is disposed on the substrate.
A plurality of the signal lines are arranged, and the plu-
rality of signal lines are arranged in a crisscross pattern
to form a plurality of pixel regions. The planarization layer
is disposed on the signal lines. One end of the spacer is
arranged on the second substrate, and the other end
abuts on the planarization layer. The electrode layer is
arranged on the planarization layer and is located in the
pixel region. The electrode layer includes at least a trunk
and a plurality of branches. The plurality of branches are
arranged at intervals and connected to the trunk. The
region of the planarization layer adjacent to the spacer
is provided with a groove. The groove corresponds to the
electrode layer, so that the electrode layer in the region
adjacent to the spacer is embedded in the groove.
[0007] The present invention discloses a display panel.
The display panel includes a first substrate, a second
substrate and a spacer. The first substrate and the sec-
ond substrate are aligned and bonded together to form
a cell. The spacer is located between the first substrate
and the second substrate. The first substrate includes a
substrate, a signal line, a planarization layer and an elec-
trode layer. The signal line is disposed on the substrate.
A plurality of the signal lines are arranged, and the plu-
rality of signal lines are arranged in a crisscross pattern
to form a plurality of pixel regions. The planarization layer
is disposed on the signal lines. One end of the spacer is
arranged on the second substrate, and the other end
abuts on the planarization layer. The electrode layer is
arranged on the planarization layer and is located in the
pixel region. The electrode layer includes at least a trunk
and a plurality of branches. The plurality of branches are
arranged at intervals and connected to the trunk. The
region of the planarization layer adjacent to the spacer
is provided with a groove. The groove corresponds to the
electrode layer, so that the electrode layer in the region
adjacent to the spacer is embedded in the groove. The
display panel is of an in-plane switching type. The elec-
trode layer includes a pixel electrode and a common elec-
trode. The pixel electrode includes a first trunk and a
plurality of first branches, and the plurality of first branch-
es are arranged at intervals and connected with the first
trunk in a comb-like structure. The common electrode
includes a second trunk and a plurality of second branch-
es, the plurality of second branches are arranged at in-
tervals, and are connected with the second trunk in a
comb-like structure. The pixel electrode and the common
electrode are arranged opposite to each other. The plu-
rality of first branches and the plurality of second branch-
es are alternately arranged to form a horizontal electric
field. The groove is disposed corresponding to the posi-
tion of the electrode layer adjacent to the signal line, so
as to accommodate the portion of the pixel electrode
and/or the common electrode adjacent to the signal line.
The signal line includes a data line. The data line is ar-
ranged along a first direction. The groove includes at least
one first elongated groove. The first elongated groove

1 2 



EP 4 246 221 A1

3

5

10

15

20

25

30

35

40

45

50

55

extends along the first direction. At least one of the first
branch or the second branch is arranged in the first elon-
gated groove. The signal lines include a scan line. The
scan line is arranged along a second direction. The
groove includes at least one second elongated groove.
The second elongated groove extends along the second
direction. The first trunk or the second trunk is arranged
in the second elongated groove. The first direction is per-
pendicular to the second direction, where the first direc-
tion is a vertical direction, and the second direction is a
horizontal direction. The present invention further dis-
closes a display device, including a backlight module and
a display panel. The backlight module is arranged on a
side away from a light emitting surface of the display pan-
el. The display panel includes a first substrate, a second
substrate, and a spacer. The first substrate and the sec-
ond substrate are assembled together to form a cell, and
the spacer is disposed between the first substrate and
the second substrate. The first substrate includes a sub-
strate, a plurality of signal lines, a planarization layer, and
an electrode layer. The plurality of signal lines are ar-
ranged on the substrate, and are arranged in a crisscross
pattern to form a plurality of pixel regions. The planari-
zation layer is disposed on the plurality of signal lines,
where one end of the spacer is disposed on the second
substrate, and the other end of the spacer abuts on the
planarization layer. The electrode layer is disposed on
the planarization layer and disposed in each of the plu-
rality of pixel regions. The electrode layer at least com-
prises a trunk and a plurality of branches, where the plu-
rality of branches are arranged at intervals and connect-
ed to the trunk. A groove is defined in the planarization
layer in a region adjacent to the spacer, and wherein the
groove is disposed corresponding to the respective elec-
trode layer, and a portion of the electrode layer in the
region adjacent to the spacer is embedded in the groove.
Compared with the solution in which the spacer slides
causing the pixel electrode to be broken due to pressure
and resulting in abnormal driving, in the present inven-
tion, a groove is defined in the position of the planarization
layer near the signal line, and the electrode layer is ar-
ranged in the groove to prevent the spacer from sliding
by an external force and sliding toward the display area
thereby scratching the electrode layer. Since the elec-
trode layer is disposed in the groove, and when the thick-
ness of the electrode layer is equal to the depth of the
groove, the upper surface of the electrode layer and the
upper surface of the planarization layer lie on the same
plane. In this way, when the spacer slides, it only contacts
the upper surface of the conductive layer. Even if the
upper surface of the electrode layer is worn under pres-
sure, the electrode layer in the groove can still be nor-
mally conductive, preventing abnormal driving of the dis-
play panel. Alternatively, when the thickness of the elec-
trode layer is smaller than the depth of the groove, the
upper surface of the electrode layer is lower than the
upper surface of the planarization layer, then the groove
can not only prevent the electrode layer from being bro-

ken due to being pressed, but also prevent the spacer
from sliding further, thereby preventing the electrode lay-
er from being damaged by pressure at other positions,
enhancing the stability of the display panel.

BRIEF DESCRIPTION OF DRAWINGS

[0008] The accompanying drawings are used to pro-
vide a further understanding of the embodiments accord-
ing to the present invention, and constitute a part of the
specification. They are used to illustrate the embodi-
ments according to the present invention, and explain
the principle of the present invention in conjunction with
the text description. Apparently, the drawings in the fol-
lowing description merely represent some embodiments
of the present disclosure, and for those having ordinary
skill in the art, other drawings may also be obtained based
on these drawings without investing creative efforts. A
brief description of the accompanying drawings is pro-
vided as follows.

FIG. 1 is a schematic top view of a display panel
according to a first embodiment of the present inven-
tion.

FIG. 2 is a schematic top view of an electrode layer
according to the first embodiment of the present in-
vention.

FIG. 3 is a schematic cross-sectional view taken
along line A-A’ of FIG. 2.

FIG. 4 is a schematic cross-sectional view of a dis-
play panel according to the second embodiment of
the present invention.

FIG. 5 is a schematic top view of a display panel
according to a third embodiment of the present in-
vention.

FIG. 6 is a schematic cross-sectional view of a dis-
play panel according to a fourth embodiment of the
present invention.

FIG. 7 is a schematic plan view of a groove in the
fourth embodiment of the present invention.

FIG. 8 is a schematic cross-sectional view taken
along line C-C’ direction in FIG. 7.

FIG. 9 is a schematic top view of a display panel
according to a fifth embodiment of the present inven-
tion.

FIG. 10 is a schematic cross-sectional view of a dis-
play device of the present invention.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0009] It should be understood that the terms used
herein, the specific structures and function details dis-
closed herein are intended for the mere purposes of de-
scribing specific embodiments and are representative.
However, this invention may be implemented in many
alternative forms and should not be construed as being
limited to the embodiments set forth herein.
[0010] As used herein, terms "first", "second", or the
like are merely used for illustrative purposes, and shall
not be construed as indicating relative importance or im-
plicitly indicating the number of technical features spec-
ified. Thus, unless otherwise specified, the features de-
fined by "first" and "second" may explicitly or implicitly
include one or more of such features. Terms "multiple",
"a plurality of’, and the like mean two or more.
Term "comprising", "including", and any variants thereof
mean non-exclusive inclusion, so that one or more other
features, integers, steps, operations, units, components,
and/or combinations thereof may be present or added.
[0011] In addition, terms "center", "transverse", "up",
"down", "left", "right", "vertical", "horizontal", "top", "bot-
tom", "inside", "outside", or the like are used to indicate
orientational or relative positional relationships based on
those illustrated in the drawings. They are merely intend-
ed for simplifying the description of the present disclo-
sure, rather than indicating or implying that the device or
element referred to must have a particular orientation or
be constructed and operate in a particular orientation.
Therefore, these terms are not to be construed as re-
stricting the present disclosure.
[0012] Furthermore, as used herein, terms "installed
on", "mounted on", "connected to", "coupled to", "con-
nected with", and "coupled with" should be understood
in a broad sense unless otherwise specified and defined.
For example, they may indicate a fixed connection, a
detachable connection, or an integral connection. They
may denote a mechanical connection, or an electrical
connection. They may denote a direct connection, a con-
nection through an intermediate, or an internal connec-
tion between two elements. For those of ordinary skill in
the art, the specific meanings of the above terms as used
in the present invention can be understood depending
on specific contexts.
[0013] Hereinafter this invention will be described in
further detail with reference to the accompanying draw-
ings and some optional embodiments.
[0014] FIG. 1 is a schematic top view of a display panel
according to a first embodiment of the present invention.
FIG. 2 is a schematic top view of an electrode layer ac-
cording to a second embodiment of the present invention.
FIG. 3 is a schematic cross-sectional view taken along
line A-A’ of FIG. 2. Referring to FIGS. 1-3, the present
invention discloses a display panel 20. The display panel
20 includes a first substrate 201, a second substrate 202,
and a spacer 203. The first substrate 201 and the second
substrate 202 are aligned and bonded together to form

a cell. The spacer 203 is disposed between the first sub-
strate 201 and the second substrate 202. The first sub-
strate 201 includes a substrate 210, signal lines 220, a
planarization layer 230, and an electrode layer 250. The
signal lines 220 are disposed on the substrate 210. A
plurality of signal lines 220 are provided, and the plurality
of signal lines 220 are arranged in a crisscross pattern
to form a plurality of pixel regions. The planarization layer
230 is disposed on the signal lines 220. One end of the
spacer 203 is disposed on the second substrate 202, and
the other end abuts on the planarization layer 230. The
electrode layer 250 is disposed on the planarization layer
230 and is located in the pixel region. The electrode layer
250 includes at least a trunk 251 and a plurality of branch-
es 252. The plurality of branches 252 are arranged at
intervals and connected to the trunk 251. The planariza-
tion layer 230 is provided with a groove 231 in the region
adjacent to the spacer 203, and the groove 231 corre-
sponds to the electrode layer 250, so that the electrode
layer 250 in the region adjacent to the spacer 203 is em-
bedded in the groove 231.
[0015] Compared with the solution in which the spacer
203 slides causing the pixel electrode 260 to be broken
due to pressure and resulting in abnormal driving, in the
present invention, a groove 231 is defined in the position
of the planarization layer 230 near the signal line 220,
and the electrode layer 250 is arranged in the groove 231
to prevent the spacer 203 from sliding by an external
force and sliding toward the display area thereby scratch-
ing the electrode layer 250. Since the electrode layer 250
is disposed in the groove 231, and when the thickness
of the electrode layer 250 is equal to the depth of the
groove 231, the upper surface of the electrode layer 250
and the upper surface of the planarization layer 230 lie
on the same plane. In this way, when the spacer 203
slides, it only contacts the upper surface of the conductive
layer 250. Even if the upper surface of the electrode layer
250 is worn under pressure, the electrode layer 250 in
the groove 231 can still be normally conductive, prevent-
ing abnormal driving of the display panel 20. Alternative-
ly, when the thickness of the electrode layer 250 is small-
er than the depth of the groove 231, the upper surface
of the electrode layer 250 is lower than the upper surface
of the planarization layer 230, then the groove 231 can
not only prevent the electrode layer 250 from being bro-
ken due to being pressed, but also prevent the spacer
203 from sliding further, thereby preventing the electrode
layer 250 from being damaged by pressure at other po-
sitions, enhancing the stability of the display panel 20.
[0016] In this invention, the display panel 20 is used
as a liquid crystal display panel 20, and a liquid crystal
layer 204 is further disposed between the first substrate
201 and the second substrate 202. Driving electrodes
are formed between the first substrate 201 and the sec-
ond substrate 202 to control the rotation of the liquid crys-
tal molecules, so that the display panel 20 displays an
image. A spacer 203 is further provided between the first
substrate 201 and the second substrate 202. Usually,
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the spacer 203 is arranged at a position corresponding
to the signal line 220 to support the panel and maintain
the thickness of the box. However, when the display pan-
el 20 is subjected to an external force or a stress test is
performed, the spacer 203 will slide toward the pixel re-
gion due to the force. In the present invention, a groove
231 is provided in the planarization layer 230 correspond-
ing to position adjacent to the signal line 220. In addition,
corresponding to the position of the groove 231, the thick-
ness of the electrode layer 250 is less than or equal to
the depth of the groove 231. The electrode layer 250 is
arranged in the groove 231 to prevent the spacer 203
from breaking thereby causing abnormal driving and dis-
play failure.
[0017] Preferably, corresponding to the position of the
groove 231, the depth of the groove 231 is larger than
the thickness of the electrode layer 250 by 0.1um~0.5um.
The depth of the groove 231 is set to be greater than the
thickness of the electrode layer 250, and the difference
between the depth of the groove 231 and the thickness
of the electrode layer 250 at the position near the signal
line 220 is in the range of 0.1 mm to 0.5 mm. In this em-
bodiment, the depth of the groove 231 is set to be greater
than the thickness of the electrode layer 250, so that the
upper surface of the electrode layer 250 located in the
groove 231 is lower than the upper surface of the planari-
zation layer 230 at the groove opening. Furthermore,
when the display panel 20 is normally assembled, the
upper surface of the electrode layer 250 near the signal
line 220 is lower than the upper surface of the planariza-
tion layer 230. Therefore, even if the spacer 203 slides,
it will not contact the upper surface of the electrode layer
250, so that the electrode layer 250 will not be broken by
the pressure of the spacer 203, and the electrode layer
250 will not be scratched or worn out, which further im-
proves the Stability of the display panel 20.
[0018] Furthermore, the opening width of the groove
231 is smaller than the cross-sectional width of the spacer
203. Even if the spacer 203 slides under force, it will not
fall into the groove 231, and will not contact the electrode
layer 250, thereby preventing the electrode layer 250
from being broken under pressure. The groove 231 is
generally arranged in a strip shape, and the electrode
layer 250 near the signal line 220 is all arranged in the
groove 231. Since the force acted on the display panel
20 is random, and the sliding direction of the spacer 203
is also random, in order to avoid the problem of the elec-
trode layer 250 being broken under pressure, in this em-
bodiment, the electrode layer 250 adjacent to the spacer
203 area is all arranged in the groove 231, no matter
which direction the spacer 203 slides along the signal
line 220, the damage to the electrode layer 250 can be
avoided. Furthermore, the groove 231 is strip-shaped
and have a certain guiding function, so that when the
spacer 203 slides, it will slide along the extending direc-
tion of the groove 231, that is, slide in a direction parallel
to the signal line 220, so as to prevent the spacer 203
from sliding into the pixel region and further avoid the

problem of abnormal driving caused by damage to the
electrode layer 250.
[0019] Generally, the region where the groove 231 is
provided is within a width range of about 20um near the
signal line 220, which prevents the electrode layer 250
from being scratched and does not affect the topography
of the central area of the pixel region Furthermore.
[0020] Take the display panel 20 being an in-plane
switching type (IPS) display panel as an example. The
electrode layer 250 includes a pixel electrode 260 and a
common electrode 270. The pixel electrode 260 includes
a first trunk 261 and a plurality of first branches 262. The
plurality of first branches 262 are arranged at intervals
and connected to the first trunk 261 in a comb-like struc-
ture. The common electrode 270 includes a second trunk
271 and a plurality of second branches 272. The plurality
of second branches 272 are arranged at intervals and
connected to the second trunk 271 in a comb-like struc-
ture. The pixel electrode 260 and the common electrode
270 are arranged opposite to each other. The plurality of
first branches 262 and the plurality of second branches
272 are alternately arranged to form a horizontal electric
field. The groove 231 is disposed corresponding to the
position of the electrode layer 250 adjacent to the signal
line 220 to accommodate the portion of the pixel electrode
260 and/or the common electrode 270 adjacent to the
signal line 220.
[0021] In this embodiment, it is used as an example
where the plurality of branches 252 are perpendicular to
the trunk 251 to form a comb-shaped structure in which
the plurality of branches 252 are parallel to each other,
and where the pixel electrode 260 and the common elec-
trode 270 are both comb-like structures that are parallel
to each other to form a horizontal electric field.
[0022] Specifically, the signal lines 220 includes a data
line 221. The data line 221 is arranged along a first di-
rection. The groove 221 includes at least one first elon-
gated groove 232, the first elongated groove 232 extends
along the first direction, and where at least one first
branch 262 or second branch 272 is disposed in the first
elongated groove 234. Furthermore, the signal line 220
further includes a scan line 222. The scan line 222 is
arranged along the second direction. The groove 231
includes at least one second elongated groove 235. The
second elongated groove 235 extends along a second
direction. The first trunk 261 or the second trunk 271 is
arranged in the second elongated groove 235. The first
direction is perpendicular to the second direction, where
the first direction is a vertical orientation, and the second
direction is a horizontal orientation.
[0023] As shown in FIG. 2, the pixel electrode 260 and
the common electrode 270 are both comb-shaped, and
each have a trunk 251 and a plurality of branches 252.
The present invention also makes some design on the
shape of the groove 231, so that the groove 231 matches
the shape of the pixel electrode 260 and the common
electrode 270. The groove 231 includes at least one first
elongated groove 234, the first elongated groove 234 ex-

7 8 



EP 4 246 221 A1

6

5

10

15

20

25

30

35

40

45

50

55

tends along a first direction, and the first direction is a
direction parallel to the data line 221. The first elongated
groove 234 is an elongated strip structure, and the first
branch 262 or the second branch 272 near the data line
221 is disposed in the first elongated groove 234 to pre-
vent the electrode layer 250 from being scratched when
the spacer 203 disposed corresponding to the data line
221 slides.
[0024] Furthermore, the groove further includes a sec-
ond elongated groove 235, and the second elongated
groove 235 extends along a second direction, which is a
direction parallel to the scan line 222. The second elon-
gated groove 235 includes an elongated main groove.
Furthermore, a plurality of sub-grooves are provided
along the direction of the first branches 262 or the second
branches 272. The length of the sub-groove is set in the
range of 5um~15um, and only portions of the branches
252 adjacent to the trunk 251 are arranged in the sub-
grooves. Furthermore, the widths of the main groove and
the sub-grooves are both set to be smaller than the cross-
sectional width of the spacer 203. The first trunk 261 or
the second trunk 271 and portions of the first branches
262 or the second branches 272 are all arranged in the
second elongated groove 235. When the spacer 203
slides to the position of the groove, the groove 231 sup-
ports the spacer 203 which thus will not sink into the
groove 231, and so the electrode layer 250 in the groove
231 will not be damaged even more surely. Of course,
the second elongated groove 235 can also be a rectan-
gular groove, and the first trunk 261 (or the second trunk
271) and the portions of the first branches 262 near the
first trunk 261 (or the portions of the second branches
272 near the second trunk 271) are all arranged in the
rectangular groove.
[0025] In addition, the present invention also makes a
certain design for the width of the groove 231. Specifi-
cally, at the position corresponding to the groove 231,
the opening width of the groove 231 along the extending
direction of the signal lines is set to be greater than the
width of the electrode layer 250, and the difference be-
tween the width of the groove 231 and the width of the
electrode layer 250 lies in the range of 2um~15um. That
is, the difference between the opening width of the main
groove and the width of the first trunk 261 along the ver-
tical orientation is 2um~15um, so that when the pixel
electrode 260 and the common electrode 270 are located
in the groove 231, a gap is also formed between the elec-
trode layer 250 and the groove wall of the groove 231.
Setting the gap can offset errors in the manufacturing
process, and prevent the pixel electrode 260 and/or the
common electrode 270 from being too wide to be com-
pletely arranged in the groove 231. Otherwise, the ma-
terial for making the pixel electrode 260 and/or the com-
mon electrode 270 is accumulated at the opening posi-
tion of the groove 231, resulting in uneven thickness,
thereby causing uneven electric field and uneven image
quality.
[0026] Specifically, the first substrate 201 further in-

cludes a color filter layer 240. The color filter layer 240
is disposed between the substrate 210 and the planari-
zation layer 230, corresponding to the position of the pixel
region. The color filter layer 240 includes a variety of color
filters of different colors. The color filter layer 240 includes
at least a first color filter 241. The thickness of the first
color filter 241 near the signal line 220 is greater than the
thickness at the position far away from the signal line
220. The groove 231 includes the first groove 232. The
first groove 232 corresponds to the edge position of the
first color filter 241, and the electrode layer 250 is dis-
posed in the first groove 232.
[0027] In this embodiment, the first substrate 201 is
further provided with a color filter layer 240. That is, the
first substrate 201 is a COA substrate, and the second
substrate 202 is a counter substrate. The counter sub-
strate may be a glass substrate. During the manufacture
of the COA substrate, the color filter layer 240 is formed
by a variety of color filters of different colors, usually in-
cluding red (R), green (G) and blue (B) color filter. There-
fore, at least three processes are required. Due to the
leveling property of the color filter material, the color filter
will have uneven thickness. That is, the thickness of the
color filter at the position adjacent to the signal line 220
is greater than that at other positions, showing a "concave
structure" with a lower middle and higher sides. At this
time, when the planarization layer 230 is formed on the
color filter layer 240, the planarization layer 230 also ex-
hibits a concave shape corresponding to the concave
position, so that the upper surface of the planarization
layer 230 is uneven. In this way, the electrode layer 250
at the concave position is equivalent to being disposed
on a slope. Especially for the color filter that is produced
in the last step, the concave degree is more serious.
Therefore, in this embodiment, the groove 231 is only
provided in the color filter produced last.
[0028] Take the last produced color filter as the first
color filter 241 as an example. Usually the first color filter
layer 241 is a B color filter, and can also be an R color
filter or a G color filter. The groove 231 includes a first
groove 232. The first groove 232 corresponds to the edge
position of the first color filter 241 and is disposed adja-
cent to the position of the signal line 220. The electrode
layer 250 corresponding to the position of the first color
filter 241 is arranged in the first groove 232 to avoid the
problem of pressure fracture or surface damage to the
electrode layer 250 at the position of the first color filter
241. In addition, the first groove 232 is disposed at a
position where the first color filter 241 is adjacent to the
signal line 220, that is, the first groove 232 is defined at
a position where the two sides of the first color filter 241
have a concave structure. At this time, the position of the
electrode layer 250 adjacent to the signal line 220 is dis-
posed in the first groove 232. It is equivalent to lowering
the position of the electrode layer 250, which is also ben-
eficial for the upper surface of the position of the electrode
layer 250 near the signal line 220 to be flush with the
upper surface of other positions, or to be adjacent to the
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flush state, and it is also beneficial to improve the electric
field stability of the display panel 20.
[0029] Preferably, the electrode layers 250 near the
signal lines 230 are all disposed in the first grooves 232.
That is, the first groove 232 may include a first elongated
groove 234 and/or a second elongated groove 235, and
the first trunk 261 or the second trunk 271 near the scan
line 222 is arranged in the second elongated groove 235,
and/or the first branch 262 or the second branch 272
adjacent to the data line 221 is disposed in the first elon-
gated groove 234 to prevent the spacer 203 from scratch-
ing the electrode layer 250 to improve the stability of the
display panel 20. At this time, the display panel 20 can
also bear more pressure, which is especially suitable for
an outdoor screen or a touch screen.
[0030] In actual production, when the groove 231 is
formed in the planarization layer 230, a halftone mask
process or an ashing process can be used to form the
groove 231, so that the planarization layer 230 is thinner
corresponding to the position adjacent to the signal line
220. Of course, the thickness of the planarization layer
230 may also be uniform, and the groove 231 may also
be formed in other film layers on the first substrate 201,
so that the planarization layer 230 is embedded therein
to form the groove 231.
[0031] In practical applications, the spacer 203 is usu-
ally farther away from the electrode layer 250 near the
data line 221. When the spacer 203 slides, it usually does
not contact the electrode layer 250. Therefore, the first
elongated groove 234 may not be provided at the position
adjacent to the data line 221, that is, the first elongated
groove 234 is usually only provided at the position adja-
cent to the scan line 222. Alternatively, the first elongated
groove 234 and/or the second elongated groove 235 may
be set depending on the actual pressure of the display
panel 20 to make the display panel 20 more adaptable.

Embodiment 2:

[0032] FIG. 4 is a schematic cross-sectional view of a
display panel according to a second embodiment of the
present invention. Referring to FIG. 4, different from the
first embodiment, the display panel 20 is a fringe field
switching (FPS) display panel. The display panel 20 fur-
ther includes a conductive layer 253 disposed between
the substrate 210 and the signal lines 220. The conduc-
tive layer 253 is an integral continuous electrode and
forms a fringe electric field with the electrode layer 250.
The groove 231 is disposed corresponding to the position
of the electrode layer 250 adjacent to the signal line 220
to accommodate the portion of the electrode layer 250
adjacent to the signal line 220.
[0033] In this embodiment, the display panel 20 is an
FPS display panel, and the electrode layer 250 and the
conductive layer 253 form a fringe electric field to drive
the liquid crystal to rotate, so that the display panel 20
displays a picture. Furthermore, the electrode layer 250
and the conductive layer 253 are located in different lay-

ers. The groove 231 is provided at a position correspond-
ing to the electrode layer 250 adjacent to the signal line
220, so that the portion of the electrode layer 250 adja-
cent to the signal line 220 is arranged in the groove 231
to prevent the abnormal driving phenomenon caused by
scratching the electrode layer 250 when the spacer 203
slides, so as to avoid abnormal display and improve the
stability of the display panel 20. The electrode layer 250
may be a pixel electrode (or a common electrode), and
the conductive layer 253 may be a common electrode
(or a pixel electrode) to form a fringing electric field.

Embodiment 3:

[0034] FIG. 5 is a schematic top view of a display panel
according to a third embodiment of the present invention.
Referring to FIG. 5, different from the first embodiment,
in the pixel electrode 260 and the common electrode 270,
each first branch 262 includes a first sub-branch 263 and
a second sub-branch 264. One end of the first sub-branch
263 is connected to the first trunk 261 and the other end
is connected to the second sub-branch 264, and the first
sub-branch 263 and the second sub-branch 264 are ar-
ranged at a first obtuse angle. Each second branch 272
includes a third sub-branch 273 and a fourth sub-branch
274. One end of the third sub-branch 273 is connected
to the second trunk 271, and the other end is connected
to the fourth sub-branch 274, and the third sub-branch
273 and the fourth sub-branch 274 are arranged at a
second obtuse angle. The first obtuse angle is equal to
the second obtuse angle, and the first obtuse angle is
set to take a value that lies in the range of 150°~166°.
[0035] In this embodiment, for each comb-shaped pix-
el electrode 260 and common electrode 270, each
branch 252 includes a first sub-branch 263 and a second
sub-branch 264. Both ends of the first sub-branch 263
are respectively connected to the trunk 251 and the sec-
ond sub-branch 264, and the included angle between the
first sub-branch 263 and the second sub-branch 264 is
an obtuse angle, showing a V-shaped structure. That is,
both the pixel electrode 260 and the common electrode
270 have a V-shaped comb structure, and the obtuse
angle in the V-shaped structure is 150°~166°. Within this
range, the stability of the electric field and the driving
effect of the liquid crystal are satisfactory. Furthermore,
corresponding to the shape of the pixel electrode 260
and the common electrode 270, the structure of the
groove 231 is correspondingly arranged, that is, near the
data line 221, when the groove 231 is the first elongated
groove 234, the first elongated groove 234 is composed
of two elongated grooves, and the angle between the two
elongated grooves is set to 150° °∼166° that matches the
shape of the branch 252. Alternatively or additionally,
near the scan line 222, when the groove 231 is the second
elongated groove 235, and the second elongated groove
235 includes a main groove and a plurality of sub-
grooves, there is also a certain angle between the sub-
grooves and the main groove, so that the portions of the
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electrode layer 250 near the signal line 220 is all disposed
in the groove 231, and the effect of preventing the elec-
trode layer 250 from being scratched is satisfactory.

Embodiment 4

[0036] FIG. 6 is a schematic cross-sectional view of a
display panel according to a fourth embodiment of the
present invention. FIG. 7 is a schematic plan view of a
groove in the fourth embodiment of the present invention.
FIG. 8 is a schematic cross-sectional view taken along
line C-C’ direction in FIG. 7. As illustrated in FIGS. 7-9,
the first substrate 201 is an array substrate, and the sec-
ond substrate 202 is a color filter substrate. The groove
231 includes a second groove 233, and a groove wall of
the second groove 233 on the side adjacent to the signal
line 220 is perpendicular to the array substrate. The
groove wall on the side of the second groove 233 away
from the signal line 220 is set as a sloped surface or a
stepped surface, and the electrode layer 250 is set in the
second groove 233.
[0037] In this embodiment, the first substrate 201 is an
array substrate, and the second substrate 202 is a color
filter substrate. The planarization layer 230 on the array
substrate may also be a passivation layer, that is, the
groove 231 is formed in the passivation layer. At this time,
the color filter layer 240 may be fabricated on the color
filter substrate. The passivation layer generally does not
have the problem of uneven thickness or uneven top sur-
face of the passivation layer. Therefore, the groove 231
includes the second groove 233. The second groove 233
may be formed in the passivation layer. Taking the dis-
play panel 20 being an IPS type display panel 20 as an
example, the electrode layer 250 includes a pixel elec-
trode 260 and a common electrode 270 which are ar-
ranged in a comb-like structure and are mutually inter-
digitated. The second groove 233 is disposed adjacent
to the signal line 220. The second groove 233 may also
include the first elongated groove 234 or the second elon-
gated groove 235. The first trunk 261 and the second
trunk 271 are disposed in the second groove 233, or the
first branch 262 or the second branch 272 is disposed in
the second groove 233. In addition, the groove wall of
the second groove 233 near the signal line 220 is a ver-
tical plane parallel to the direction from the array sub-
strate to the color filter substrate, and the groove wall on
the side away from the signal line 220 is a sloped or
stepped surface.
[0038] In this embodiment, the slope is taken as an
example. The inclined surface may only be provided in
the second groove 233, corresponding to the side wall
where the trunk 251 and the branch 252 are connected,
and where the trunk 251 extends to the branch 252, so
as to prevent the disconnection of the branch 252 or the
disconnection between the branch 252 and the trunk 251,
and so the stability of the display panel 20 is improved.
Of course, when the electrode layer 250 is a whole-layer
structure, the second groove 233 is only provided at a

position adjacent to the signal line 220, and the second
groove 233 is strip-shaped. The groove wall on the side
of the second groove 233 away from the signal line 220
is set as an inclined surface, which prevents the electrode
layer 250 from being scratched by the spacer 203 causing
the electrode layer 250 to be broken, and also prevents
the electrode layer 250 from being disconnected.

Embodiment 5:

[0039] FIG. 9 is a schematic top view of a display panel
according to a fifth embodiment of the present invention.
Referring to FIG. 9, as the fifth embodiment of the present
invention, the display panel 20 is a vertical alignment type
(VA). The trunk 251 is in the shape of a square tetracube,
and the trunk 251 includes a horizontal portion arranged
in a horizontal orientation and a vertical portion arranged
in a vertical orientation. One end of each of the plurality
of branches 252 is connected with the horizontal portion
and/or the vertical portion, and the other end extends in
different directions to form a plurality of domains. The
groove 231 includes a right-angled annular groove, and
at least an edge of the trunk 251 is disposed in the annular
groove.
[0040] In this embodiment, the display panel 20 is a
VA-type display panel 20. The first substrate 201 may be
an array substrate, and the second substrate 202 may
be a color filter substrate or a counter substrate. The
electrode layer 250 may be a pixel electrode. The trunk
251 is in the shape of a square tetracube, and a plurality
of branches 252 are located inside the trunk 251 of the
square tetracube shape. At this time, the groove 231 in-
cludes a square annular shape, and a circle of the groove
231 can be arranged corresponding to the square-tet-
racube-shaped structure of the electrode layer 250, and
the edges of the trunk 251 are arranged in the groove
231. Furthermore, groove 231 is also provided corre-
sponding to the positions of the plurality of branches 252,
and some of the branches 252 are also arranged in the
groove 231 to prevent the electrode layer 250 from being
scratched when the spacer 203 slides, and also to pre-
vent the electrode layer 250 from being crushed under
pressure, thereby improving the stability of the display
panel 20. In addition, when the first substrate 201 is a
COA substrate, grooves 231 with different depths can
also be provided corresponding to different color filters,
so as to improve the effect of preventing the electrode
layer 250 from being damaged causing abnormal driving.
[0041] FIG. 10 is a schematic cross-sectional view of
a display device of the present invention. Referring to
FIG. 10, the present invention further discloses a display
device 10 including a backlight module 30 and any dis-
play panel 20 disclosed in the present invention. The
backlight module 30 is disposed on a side away from a
light-emitting surface of the display panel 20.
[0042] In this embodiment, the display device 10 may
be a product such as a computer, a TV, a display screen,
etc. The display panel 20 in the display device 10 is a

13 14 



EP 4 246 221 A1

9

5

10

15

20

25

30

35

40

45

50

55

liquid crystal display panel 20. A light source is provided
for the backlight module 30 to display an image. The dis-
play panel 20 adopts the display panel 20 in any of the
embodiments disclosed herein, which avoids the abnor-
mal driving phenomenon caused by the electrode layer
250 being damaged or broken due to the sliding of the
spacer 203. The stability of the display panel 20 is good,
which further reduces the problem of abnormal display
or display failure of the display device 10, and the overall
performance is stronger.
[0043] It should be noted that the inventive concept of
the present invention can be formed into many embodi-
ments, but the length of the application document is lim-
ited and so these embodiments cannot be enumerated
one by one. The technical features can be arbitrarily com-
bined to form a new embodiment, and the original tech-
nical effect may be enhanced after the various embodi-
ments or technical features are combined.
[0044] The technical solutions of the present invention
can be widely used in various display panels, such as
TN (Twisted Nematic) display panels, IPS (In-Plane
Switching) display panels, VA (Vertical Alignment) dis-
play panels, and MVA (Multi-Domain Vertical Alignment)
display panels, which are all applicable to the above so-
lutions.
[0045] The foregoing description is merely a further de-
tailed description of the present invention made with ref-
erence to some specific illustrative embodiments, and
the specific implementations of the present invention will
not be construed to be limited to these illustrative em-
bodiments. For those having ordinary skill in the technical
field to which this invention pertains, numerous simple
deductions or substitutions may be made without depart-
ing from the concept of this invention, which shall all be
regarded as falling in the scope of protection of this in-
vention.

Claims

1. A display panel, comprising a first substrate, a sec-
ond substrate, and a spacer; wherein the first sub-
strate and the second substrate are assembled to-
gether to form a cell, and the spacer is disposed be-
tween the first substrate and the second substrate;

wherein the first substrate comprises a sub-
strate, a plurality of signal lines, a planarization
layer, and an electrode layer; wherein the plu-
rality of signal lines are arranged on the sub-
strate and are arranged in a crisscross pattern
to form a plurality of pixel regions;
wherein the planarization layer is disposed on
the plurality of signal lines, wherein one end of
the spacer is disposed on the second substrate,
and the other end of the spacer abuts on the
planarization layer;
wherein the electrode layer is disposed on the

planarization layer and disposed in each of the
plurality of pixel regions; wherein the electrode
layer at least comprises a trunk and a plurality
of branches, wherein the plurality of branches
are arranged at intervals and connected to the
trunk;
wherein a groove is defined in the planarization
layer in a region adjacent to the spacer, and
wherein the groove is disposed corresponding
to the respective electrode layer, and a portion
of the electrode layer in the region adjacent to
the spacer is embedded in the groove.

2. The display panel as recited in claim 1, wherein an
opening width of the groove is smaller than a cross-
sectional width of the spacer.

3. The display panel as recited in claim 1, wherein the
first substrate further comprises a color filter layer
disposed between the substrate and the planariza-
tion layer and corresponding to positions of the pixel
regions; wherein the color filter layer comprises a
plurality of color filters of different colors and com-
prises at least a first color filter, and wherein a thick-
ness of the first color filter in a region adjacent to the
respective signal line is greater than a thickness of
the first color filter in a region away from the respec-
tive signal line;
wherein the groove comprises a first groove dis-
posed corresponding to an edge position of the first
color filter, and wherein the portion of the electrode
layer is arranged in the first groove.

4. The display panel as recited in claim 1, wherein the
display panel is a fringe field switching display panel,
and further comprises a conductive layer disposed
between the substrate and the plurality of signal
lines, wherein the conductive layer is an integral con-
tinuous-surface electrode and forms a fringe electric
field with the electrode layer;
wherein the groove is disposed corresponding to a
position of the electrode layer adjacent to the respec-
tive signal line, to accommodate the portion of the
electrode layer adjacent to the respective signal line.

5. The display panel as recited in claim 1, wherein the
display panel is of an in-plane switching type, where-
in the electrode layer comprises a pixel electrode
and a common electrode, wherein the pixel electrode
comprises a first trunk and a plurality of first branches
that are arranged at intervals and connected with the
first trunk in a comb-shaped structure;

wherein the common electrode comprises a
second trunk and a plurality of second branches
that are arranged at intervals and connected
with the second trunk in a comb-shaped struc-
ture;
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wherein the pixel electrode and the common
electrode are arranged opposite to each other,
and wherein the plurality of first branches and
the plurality of second branches are alternately
arranged to form a horizontal electric field;
wherein the groove is disposed corresponding
to a position of the electrode layer adjacent to
the respective signal line, to accommodate the
portion of the pixel electrode and/or the common
electrode adjacent to the respective signal line.

6. The display panel as recited in claim 5, wherein the
plurality of signal lines comprise a data line arranged
along a first direction, wherein the groove comprises
at least one first elongated groove that extends along
the first direction, and wherein at least one first
branch or second branch is disposed in the at least
one first elongated groove.

7. The display panel as recited in claim 5, wherein the
plurality of signal lines comprise a scan line arranged
along a second direction, wherein the groove com-
prises at least one second elongated groove extend-
ing along the second direction, and wherein the first
trunk or the second trunk is disposed in the second
elongated groove.

8. The display panel as recited in claim 1, wherein the
display panel is of a vertical alignment type, the trunk
is of a square tetracube shape, and the trunk com-
prises a horizontal portion arranged in a horizontal
orientation and a vertical portion arranged in a ver-
tical orientation; one end of each of the plurality of
branches is connected with the horizontal portion
and/or the vertical portion, and the other ends of the
plurality of branches extend in different directions to
form a plurality of domains;
wherein the groove comprises a right-angled annular
groove, and at least an edge of the trunk is arranged
in the right-angled annular groove.

9. The display panel as recited in claim 1, wherein the
first substrate is an array substrate, the second sub-
strate is a color filter substrate, the groove comprises
a second groove, wherein a groove wall on a side of
the groove adjacent to the respective signal line is
perpendicular to the array substrate; wherein a
groove wall on a side of the second groove away
from the respective signal line is shaped as an in-
clined surface or a stepped surface, and the portion
of the electrode layer is disposed in the second
groove.

10. The display panel of claim 1, wherein a depth of the
groove is greater than a thickness of the electrode
layer, and wherein an upper surface of the electrode
layer disposed in the groove is lower than an upper
surface of the planarization layer at a groove open-

ing.

11. The display panel of claim 1, wherein an opening
width of the groove along an extending direction of
the plurality of signal lines is set to be greater than
a width of the electrode layer, and wherein a differ-
ence between the width of the groove and the width
of the electrode layer lies in a range of 2um~15um.

12. The display panel of claim 5, wherein the groove
comprises at least one first elongated groove extend-
ing along a first direction, the first direction being a
direction parallel to a data line, wherein the at least
one first elongated groove is an elongated strip struc-
ture, and wherein the first branch or the second
branch adjacent to the position of the data line is
disposed in the first elongated groove.

13. The display panel of claim 5, wherein the groove
comprises a second elongated groove extending
along a second direction, the second direction being
a direction parallel to a scanning line, wherein the
second elongated groove is an elongated main
groove, and wherein a plurality of sub-grooves are
disposed along the direction of the first branches or
the second branches, and wherein widths of the main
groove and the sub-grooves are each set to be small-
er than a cross-sectional width of the spacer;
wherein the first trunk or the second trunk, and por-
tions of the first branches or the second branches
are all arranged in the second elongated groove.

14. A display panel, comprising a first substrate, a sec-
ond substrate, and a spacer; wherein the first sub-
strate and the second substrate are assembled to-
gether to form a cell, and wherein the spacer is dis-
posed between the first substrate and the second
substrate;

wherein the first substrate comprises a sub-
strate, a plurality of signal lines, a planarization
layer, and an electrode layer; wherein the plu-
rality of signal lines are arranged on the sub-
strate and are arranged in a crisscross pattern
to form a plurality of pixel regions;
wherein the planarization layer is disposed on
the plurality of signal lines, wherein one end of
the spacer is disposed on the second substrate,
and the other end of the spacer abuts on the
planarization layer;
wherein the electrode layer is disposed on the
planarization layer and disposed in each of the
plurality of pixel regions; wherein the electrode
layer at least comprises a trunk and a plurality
of branches, wherein the plurality of branches
are arranged at intervals and connected to the
trunk;
wherein a groove is defined in the planarization

17 18 



EP 4 246 221 A1

11

5

10

15

20

25

30

35

40

45

50

55

layer in a region adjacent to the spacer, and
wherein the groove is disposed corresponding
to the respective electrode layer, and a portion
of the electrode layer in the region adjacent to
the spacer is embedded in the groove;
wherein the display panel is of an in-plane
switching type, wherein the electrode layer com-
prises a pixel electrode and a common elec-
trode, wherein the pixel electrode comprises a
first trunk and a plurality of first branches that
are arranged at intervals and connected with the
first trunk in a comb-shaped structure; wherein
the common electrode comprises a second
trunk and a plurality of second branches that are
arranged at intervals and connected with the
second trunk in a comb-shaped structure;
wherein the pixel electrode and the common
electrode are arranged opposite to each other,
and wherein the plurality of first branches and
the plurality of second branches are alternately
arranged to form a horizontal electric field;
wherein the groove is disposed corresponding
to a position of the electrode layer adjacent to
the respective signal line, to accommodate the
portion of the pixel electrode and/or the common
electrode adjacent to the respective signal line;
wherein the plurality of signal lines comprise a
data line arranged along a first direction, wherein
the groove comprises at least one first elongated
groove that extends along the first direction, and
wherein at least one first branch or second
branch is disposed in the at least one first elon-
gated groove;
wherein the plurality of signal lines comprise a
scan line arranged along a second direction,
wherein the groove comprises at least one sec-
ond elongated groove extending along the sec-
ond direction, and wherein the first trunk or the
second trunk is disposed in the second elongat-
ed groove;
wherein the first direction is perpendicular to the
second direction, and wherein the first direction
is a vertical direction, and the second direction
is a horizontal direction.

15. A display device comprising a backlight module and
a display panel, wherein the backlight module is ar-
ranged on a side away from a light emitting surface
of the display panel; wherein the display panel com-
prises a first substrate, a second substrate, and a
spacer; wherein the first substrate and the second
substrate are assembled together to form a cell, and
the spacer is disposed between the first substrate
and the second substrate; wherein the first substrate
comprises a substrate, a plurality of signal lines, a
planarization layer, and an electrode layer;

wherein the plurality of signal lines is are ar-

ranged on the substrate, and a plurality of the
signal lines are arranged and are arranged in a
crisscross pattern to form a plurality of pixel re-
gions;
wherein the planarization layer is disposed on
the plurality of signal lines, wherein one end of
the spacer is disposed on the second substrate,
and the other end of the spacer abuts on the
planarization layer; wherein the electrode layer
is disposed on the planarization layer and dis-
posed in each of the plurality of pixel regions;
wherein the electrode layer at least comprises
a trunk and a plurality of branches, wherein the
plurality of branches are arranged at intervals
and connected to the trunk;
wherein a groove is defined in the planarization
layer in a region adjacent to the spacer, and
wherein the groove is disposed corresponding
to the respective electrode layer, and a portion
of the electrode layer in the region adjacent to
the spacer is embedded in the groove.

16. The display device of claim 15, wherein an opening
width of the groove is set to be smaller than a cross-
sectional width of the spacer.

17. The display device of claim 15, wherein the first sub-
strate further comprises a color filter layer disposed
between the substrate and the planarization layer
and corresponding to positions of the pixel regions;
wherein the color filter layer comprises a plurality of
color filters of different colors and comprises at least
a first color filter, and wherein a thickness of the first
color filter in a region adjacent to the respective sig-
nal line is greater than a thickness of the first color
filter in a region away from the respective signal line;
wherein the groove comprises a first groove dis-
posed corresponding to an edge position of the first
color filter, and wherein the portion of the electrode
layer is arranged in the first groove.

18. The display device according to claim 15, wherein
the display panel is of an in-plane switching type,
wherein the electrode layer comprises a pixel elec-
trode and a common electrode, wherein the pixel
electrode comprises a first trunk and a plurality of
first branches that are arranged at intervals and con-
nected with the first trunk in a comb-shaped struc-
ture;

wherein the common electrode comprises a
second trunk and a plurality of second branches
that are arranged at intervals and connected
with the second trunk in a comb-shaped struc-
ture;
wherein the pixel electrode and the common
electrode are arranged opposite to each other,
and wherein the plurality of first branches and
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the plurality of second branches are alternately
arranged to form a horizontal electric field;
wherein the groove is disposed corresponding
to a position of the electrode layer adjacent to
the respective signal line, to accommodate the
portion of the pixel electrode and/or the common
electrode adjacent to the respective signal line;
wherein the plurality of signal lines comprise a
data line arranged along a first direction, wherein
the groove comprises at least one first elongated
groove that extends along the first direction, and
wherein at least one first branch or second
branch is disposed in the at least one first elon-
gated groove;
wherein the plurality of signal lines comprise a
scan line arranged along a second direction,
wherein the groove comprises at least one sec-
ond elongated groove extending along the sec-
ond direction, and wherein the first trunk or the
second trunk is disposed in the second elongat-
ed groove.

19. The display device of claim 15, wherein the display
panel is a fringe field switching display panel, and
further comprises a conductive layer disposed be-
tween the substrate and the plurality of signal lines,
wherein the conductive layer is an integral continu-
ous-surface electrode and forms a fringe electric field
with the electrode layer; wherein the groove is dis-
posed corresponding to a position of the electrode
layer adjacent to the respective signal line, to ac-
commodate the portion of the electrode layer adja-
cent to the respective signal line.

20. The display device according to claim 15, wherein
the display panel is of a vertical alignment type, the
trunk is of a square tetracube shape, and the trunk
comprises a horizontal portion arranged in a hori-
zontal orientation and a vertical portion arranged in
a vertical orientation; one end of each of the plurality
of branches is connected with the horizontal portion
and/or the vertical portion, and the other ends of the
plurality of branches extends in different directions
to form a plurality of domains;
wherein the groove comprises a right-angled annular
groove, and at least an edge of the trunk is arranged
in the right-angled annular groove.
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